Objective. To apply a recently proposed model and assessment tool created by the authors for critically evaluating the data available on the prevalence of hypertension in LAC and
much of this disease can be prevented if known risk factors are reduced (2) . Therefore, in order to develop public health policies and programs it is necessary to know the prevalence and distribution of risk factors in the population, as well as trends in different population groups. Risk factor surveillance is thus clearly an important tool for the prevention of noncommunicable diseases.
Hypertension is one of the most important risk factors for major cardiovascular diseases, such as cerebrovascular disease and ischemic heart disease, which are the leading causes of premature death among adults in most countries. Maintaining normal blood pressure can significantly reduce mortality from cardiovascular disease, so hypertension clearly poses a real challenge to public health (3, 4) .
Based on survey data, it has been estimated that the prevalence of hypertension in LAC ranges from 8% to 30% (5) . While several risk factor surveys looking at one point in time have been conducted in LAC, their results are not comparable across countries and over time. In addition, there is a broad variability in a number of those surveys' characteristics, including their geographical scope (national, regional, chosen sites, etc.), diagnostic criteria used for classifying individuals, age groups considered, and procedures for data collection and sampling (6) .
Furthermore, concerted sustainable action is currently lacking that would enable health systems and services, especially in LAC, to develop strategies and programs that are both efficacious and efficient. One of the barriers to the development of efficient programs is that LAC countries have incomplete information on the magnitude of the problem.
Taking into account this situation, the objective of this paper is to apply a recently proposed model and assessment tool (6) in critically evaluating the available studies on the prevalence of hypertension in LAC and assessing the usefulness of their information for surveillance.
METHODS
In the first phase of our study, we carried out a bibliographic search to locate all the publications that estimated the prevalence of hypertension in LAC, without a timeframe restriction. In our second phase, we assessed each of the papers that we had located, using a critical appraisal tool created to evaluate the usefulness that riskfactor prevalence studies have for surveillance (6) .
Bibliographical search
Published original articles can be found through a straightforward literature search, but the process becomes increasingly difficult as one tries to identify additional, unpublished materials. One approach is to break down the study question into components and then use appropriate methodological filters (study design) to help find the bulk of the literature. Using search-term synonyms and readjusting search components may expand the search findings.
To protect against publication bias and to ensure that as much as possible of the relevant data were included in the appraisal, we used a variety of sources to identify studies, in a process that may prove useful for other, similar investigations. First, we checked on whether appropriate systematic reviews already existed. Such studies may provide specific answers, or they may offer a starting point for identifying the studies themselves. Second, to identify articles that reported findings for prevalence studies and surveillance for hypertension, we conducted title searches in several medical literature databases, including the PubMed one operated by the National Library of Medicine of the United States of America, and other databases operated by the Latin American and Caribbean Center on Health Sciences Information unit of the Pan American Health Organization (BIREME). To narrow the search results as much as possible to the studies of interest, we used methodological filters to restrict the search criteria, e.g. (prevalence study AND hypertension AND [name of country]). Third, we included gray literature such as unpublished studies, reports, and conference presentations. This can be accomplished through hand-searching the bibliographies of identified journals and of books related to the topic. Ministries of health and other, similar focal points may also provide additional gray literature.
Evaluation of the documents found
In the second phase, we read and assessed the studies we had located. These were evaluated by at least two revisers, using the assessment tool mentioned earlier (6) . All the disagreements that came up in this evaluation process were resolved by consensus.
Our tool for assessing a scientific report or article consists of 19 questions, which are answered based on what is explicitly communicated in the study report. The evaluation tool requires that a paper meet a certain minimum threshold in order to be considered useful for surveillance purposes. Four basic conditions must be satisfied for a paper to meet this threshold: 1) the study must be a population-based one, 2) the sampling design must be described, 3) the sampling design must be probabilistic, and 4) estimates must be broken down by sex and welldefined age groups. Papers that first meet these four conditions are then assessed using the instrument's remaining, complementary 15 questions and assigned a point score in order to evaluate how useful they are for surveillance. The total score for those 15 questions will be between 0 and 100.
Each paper is classified as follows:
• not useful: it does not meet the minimum threshold of satisfying the 4 basic questions • minimally useful: it reaches the threshold but receives a score of less than 35 points on the 15 scored questions • useful: it receives 35-69 points • very useful: it gets 70 points or more
With the studies that we found to meet the minimum threshold (the four basic questions) and were thus considered useful for surveillance, we extracted, summarized, and analyzed the relevant information related to hypertension.
RESULTS
Our bibliographic search found 69 studies published between 1962 and 2000. Of the 69 reports, 54 of them were published after 1990. We excluded 11 of the 69 papers because they only tangentially touched on the subject of hypertension, or they were literature reviews. We evaluated the 58 remaining documents using our assessment instrument whether or not they had first satisfied the four basic criteria, because it was crucial to identify and describe the methodological shortcomings under each complementary aspect and for the hypertensionspecific questions under consideration. Our findings for the 58 papers are summarized in Table 1 , which reports on the 19 aspects that we considered and the percentage of the papers that met each of the assessed conditions.
As can be seen in Table 1 , various shortcomings were found with the studies that we assessed. Key among them were two relating to handling the sample: 1) calculating estimates according to the sampling design (question number 7) and 2) reporting the errors of the estimates according to the sampling design (question number 9). It is certainly alarming that only 10% of the studies assessed reported the errors of the estimates according to the sampling design. In addition, in spite of the fact that 69% of the studies indicated that they had used probabilistic sampling procedures, only 26% of them calculated estimates according to the sampling design.
Another inadequacy related to the quality of the primary data. The percentage of the studies in which the personnel received training on data collection was unfortunately very low, as was also the percentage of studies that used certified instruments and observers. Only slightly over 40% of the studies indicated they had used some quality control procedure.
Also lacking was reporting on crucial aspects of surveillance, such as the extent to which the persons in need of care were aware of their condition. Similarly, few of the papers indicated how many of those persons were under treatment and how many of them had their blood pressure under control. In addition, only 55% of the 58 studies reported the mean blood pressure.
Of the 58 papers that we assessed, only 28 of them (48%) met the critical threshold, that is, provided affirmative answers to the four basic questions. These 28 papers included 24 (60%) of the 40 reports published after 1990 but only 4 (22%) of the 18 published before that date, thus showing a noticeable improvement over time.
On the 15 complementary questions, the mean score for the 58 papers was 47.5 points. As with the 4 basic questions, the point scoring for the 15 complementary questions improved with time: the mean was 55.1 for the 11 papers published in 1995 or later, while it was only 42.6 for the 17 published before that date.
The distribution of the 28 pieces that satisfied all four of the basic questions and thus met the minimum threshold in terms of usefulness for surveillance was: minimally useful (< 35 points), 16 pieces; useful (35-69 points), 8 pieces; and very useful ( ≥ 70 points), 4 pieces.
Of these 28 studies, only 11 were published in 1995 or later. Table 2 summarizes the results from the 11 studies published in 1995 or later that met the minimum requirements for usefulness for surveillance. While sometimes imprecise and incomplete, that information shows, as we had expected, that the problem of hypertension in LAC is common, that it seems to affect some countries more than others, and that it is more common in men than in women. Perhaps most important are the troublingly low rates of knowledge, treatment, and control among hypertensive persons, even in countries that have welldeveloped health systems.
DISCUSSION
There are at least three issues that are relevant in this discussion: 1) the limited number of papers that could be located with information on hypertension in LAC countries, 2) the methodological problems of those studies, affecting the available information and, 3) how useful the information that we found is for surveillance. There is also a fourth concern: what role does surveillance play in a strategy for hypertension prevention and control?
Without a doubt, the number of studies that we found was small, especially considering that hypertension is one of the principal risk factors for cardiovascular diseases, which are the leading causes of death in the majority of the LAC countries (18) . It may be appealing to think that not everything that has been done in this field has been published or that it was not possible to find all of the published works, particularly when LAC has a more limited tradition of publishing articles in scientific journals. However, everything seems to indicate that what we found is an accurate reflection of the reality. We expanded our search strategy considerably and included three languages: English, Spanish, and Portuguese. We searched the most important databases and also checked such other informal sources as reports and internal publications. However, these results are not adequate to indicate that the problem of hypertension has received little attention in LAC. In fact, we found that hypertension has been the most-studied risk factor for chronic noncommunicable diseases in LAC since 1962, or at least the one for which the most reports appear in scientific journals. In any case, the small number of published studies that met the threshold limits the usefulness that they could have for surveillance because, having been conducted only once, none offered the opportunity to evaluate the trend and the distribution of this problem in time and in defined population groups.
A number of the articles that we found lacked many of the needed study characteristics that we described in our earlier article on the usefulness of prevalence studies (6) , especially in terms of the sampling design and the precision of the estimates. For that reason, we will only emphasize the importance of some of the aspects of measuring blood pressure and of collecting the primary data that, as we have indicated, lacked rigorous treatment in the studies that we found.
The measurement of blood pressure is a complex methodological topic (6) . Blood pressure can vary from one instant to the next, changes depending upon the time of day, and is affected by environmental, physical, and psychological conditions. Another important source of variation is the person who takes the measurements, with that person's ability and level of training having a major influence. Measurement instruments are frequent sources of variation, either because of inherent problems in their design, calibration, or maintenance or because of problems in the way they are handled.
Accurate measurement is of paramount importance. For example, consistently underestimating the diastolic blood pressure by 5 mmHg could result in almost two-thirds of hypertensive individuals being denied potentially lifesaving treatment; consistently overestimating it by 5 mmHg could more than double the number of individuals diagnosed as hypertensive (19, 20) . Standardized quality control and quality-assurance mechanisms for the data collection are also necessary study characteristics.
The objectives of surveillance are to monitor trends and the distribution of risk factors, examine the impact of policies and programs, and disseminate appropriate information on a timely basis (21) . Given that, then the third major issue that we have raised-how useful the available information is for surveillance-is critical. In other words, if our argument that hypertension is an important public health problem is persuasive, then that leads to such questions as: What type of interventions should we recommend? What level of resources will be needed? Where and to whom should those resources be directed? How can the effectiveness of the planned actions be evaluated? In short, how can we guide our future actions based on the data that we have today?
Without a doubt, the available information generally does not have the ability to: 1) generate reasonably valid and reliable estimates of the prevalence of hypertension and its changes over time, 2) provide information stratified by age, gender, and socioeconomic status, 3) permit comparisons within countries and across countries over time, and ensure the quality of data collection. In addition, questions related to awareness, treatment, and control of hypertension, areas vulnerable to health actions, show very limited information to design and evaluate the public health interventions. All these attributes are essential so that given information is useful for surveillance purposes (22) . No systematic effort for surveillance of hypertension in LAC is yet underway, and for this reason it is impossible to assess trends and identify population groups in which changes have occurred.
For the hypertension prevention and control programs and specifically for planning and evaluation purposes, the information about awareness, treatment and control of hypertension that we found in this study is very limited. In addition, from the point of view of the health of the entire population, measures of central tendency and dispersion provide important information. The proportion of the population exceeding any given value of a continuous variable is directly related to the mean value and the spread of the distribution in that population. For surveillance purposes, mean blood pressure is therefore as important as knowledge of the prevalence of hypertension (23) . For example, a 2% decline in the average population blood pressure will have a substantial impact in reducing both heart disease and stroke (24) . All these attributes or indicators are essential so that the information given is useful for surveillance purposes (22) .
Surveillance of risk factors for noncommunicable diseases (NCDs) is a relatively new component of public health practice in LAC. A number of data sets are used, each with specific strengths and limitations. Surveillance goals differ at the national, state, and local levels. The pace of demographic change and the growing societal burden of NCDs in LAC will demand attention and, one would hope, will accelerate the development of better surveillance systems.
Another factor that should be considered for surveillance systems is the current process of health care reform, of which an important aspect is the decentralization of public institutions. Local health services are being strengthened and are sometimes acquiring more resources and more decision-making authority. At the same time, the role of the central ministry of health is being redefined as that of providing leadership in its normative and regulatory functions, within a context of a separation of health care provision from health care financing.
Taking all of these factors into account, surveillance systems could provide essential information for designing, implementing, and evaluating disease prevention and control activities. This is especially true in LAC, where surveillance data are seldom available and are also frequently untimely, incomplete, and unrepresentative of populations. Further affecting the demand for surveillance data in LAC is a lack of epidemiological skills within the ministries of health.
The World Health Organization Expert Committee on High Blood Pressure Control has recommended that a major long-term goal for all countries should be to eliminate preventable cardiovascular diseases in the young and the middle-aged, and to reduce them markedly in the elderly (25) . To achieve this goal, the Expert Committee suggests that control programs for high blood pressure be set up as part of a comprehensive strategy for the reduction of total cardiovascular risk. This strategy should include the prevention of high blood pressure by measures aimed at reducing the blood pressure levels in the population as a whole, and the early identification and effective management of individuals with high blood pressure (25) . Countries that accept and implement this recommendation are thus recognizing that the monitoring of risk factors, particularly hypertension, is a critical component of the strategy for health promotion and noncommunicable disease prevention.
The Pan American Health Organization (PAHO) has initiated a consultation process in order to recommend to its Member States a standard methodology for producing valid and reliable estimates of the prevalence of risk factors. This proposal offers an approach to improving surveillance by increasing the demand for high quality data, by applying the results of analysis to disease prevention and control activities, and by providing feedback to those involved in data collection. PAHO is working to create a Pan American network to monitor risk factor for NCDs, with the network providing needed quality assurance and technical support. Information from the countries that comply with the quality standards will allow comparisons between nations in the Region of the Americas.
It would be desirable for all PAHO Member States to develop systems that would provide estimates of the prevalence of hypertension and other major risk factors, as part of building a comprehensive and integrated approach to the prevention of NCDs. Since they measure changes over time, surveillance systems would eventually become an important tool in evaluating the effectiveness of prevention strategies and policies. Surveillance of NCD risk factors-particularly for hypertension-is both necessary and practical in Latin America and the Caribbean.
Objetivo. Aplicar un modelo e instrumento de evaluación recién creado por los autores para evaluar con ánimo crítico la información que existe sobre la prevalencia de la hipertensión en América Latina y el Caribe y para determinar su utilidad desde el punto de vista de la vigilancia. Métodos. Se llevó a cabo una búsqueda bibliográfica de todas las publicaciones que estimaran la prevalencia de la hipertensión. Cada uno de los trabajos encontrados fue evaluado mediante el uso de un instrumento de evaluación. Resultados. De los 58 estudios publicados entre 1966 y 2000, solamente 28 (48%) llegaron al umbral crítico para ser considerados útiles para los fines de la vigilancia. La distribución de los 28 estudios en términos de su utilidad fue la siguiente: míni-mamente útiles, 16 estudios; útiles, 8; y muy útiles, 4. Se encontraron varas deficiencias metodológicas, desde técnicas de muestreo inadecuadas y tamaños muestrales inapropiados, hasta la mala calidad de los datos primarios como base para la planificación. Discusión. Los estudios publicados sobre la prevalencia de hipertensión en América Latina y el Caribe tienen una utilidad muy limitada, en su conjunto, desde el punto de vista de la vigilancia.
RESUMEN
Cálculos de prevalencia de la hipertensión: ¿tienen utilidad para la vigilancia?
